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LAMINATED CARRIER GASKET WITH OFF-SET 
ELASTOMERIC SEALING 

BACKGROUND OF THE INVENTION 

[0001] This application claims priority to U.S. Provisional Patent Application 

60/471,999, filed May 20, 2003. 

1. Technical Field 

[0002] This invention relates generally to gaskets for sealing openings, and more 
particularly to those having an elastomeric seal bonded to a carrier. 

2. Related Art 

[0003] Gaskets are typically used to seal around fluid openings communicating 
between two clamped components, such as an intake manifold and a cylinder head. A 
common approach to forming such gaskets is to employ a rigid carrier plate fabricated 
of either metal or plastic formed with one or more openings corresponding to one or 
more openings to be sealed by the gasket. A sealing bead is subsequently molded to 
the carrier in surrounding relation to the gasket opening to seal the joint against 
leakage of fluid. 

[0004] In some applications, it occurs that the openings at the joint of the two 
members do not match up perfectly and/or may not be of the same size. 
Consequently, under clamping loads, non-uniform forces are applied to the seal bead 
and/or carrier which may cause them to fail prematurely, resulting in warranty issues. 
[0005] It is an object of the present invention to provide a gasket which overcomes or 
greatly minimizes the foregoing limitations of the prior art gaskets. 

SUMMARY OF THE INVENTION AND ADVANTAGES 
[0006] The present invention provides a gasket assembly having a laminated carrier, 
preferably fabricated of metal layers or plates, which are separately formed and then 
stacked and joined together. The carrier layers are each formed with an opening that. 
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when the layers are stacked and joined, are aligned coaxially with one another to 
provide an opening through the gasket. Radially outwardly of each opening the layers 
are each formed with an annular sealing channel bounded by a radial inner wall and a 
radial outer wall. The channels extend at least in part through the respective layers, 
such that there is open communication between the chaimel of one layer and the 
channel of the other layer. The channels are asymmetrically arranged relative to one 
another, such that the inner annular wall of one channel does not line up about its 
entire circxmiference with the inner radial wall of the other channel in the axial 
direction of the carrier opening. The same relationship exists with respect to the 
radially outer walls. An elastomeric seal material is molded into the channels and 
united across the layers through the open communication regions of the channels. 
The elastomeric material forms a sealing bead on one side of the laminated carrier 
projecting above the axially outer surface of the one carrier layer which is asymmetric 
with respect to a sealing bead formed on the opposite side of the laminated carrier 
projecting below the axially outer siu*face of the other carrier layer. 
[0007] Such a laminated carrier formed with asymmetric sealing channels and 
asymmetric sealing beads enables the gasket assembly to be successfully used in 
applications where the openings of the members being clamped across the parting 
plane in which the gasket is installed are themselves asymetrical. Such a gasket 
enables one of the sealing beads to be tailored to the particular sealing needs of one of 
the members being clamped on one side of the parting plane, whereas the other 
sealing bead can be tailored to the specific needs of the other member being clamped 
in order to accommodate whatever asymmetry may be present across the seal joint. In 
this way, when the seal assembly is clamped in use, it is not subjected to unbalanced 


3 71024-624 

or irregular loading due to the asymmetry of the members being clamped, but rather 
tailored to accommodate such asymmetries. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Figure 1 is a plan view of a gasket assembly according to the invention; 
[0009] Figure 2 is an enlarged cross-sectional view taken along lines 2-2 of Figure 1; 
[0010] Figure 3 is a diagrammatic view of a trace of the sealing bend contact 
surfaces, superimposed upon one another, illustrating their asymmetry; 
[0011] Figure 4 is a fragmentary cross-sectional view taken along lines 4-4 of Figure 
2; 

[0012] Figure 5 is a view like Figure 3, but of an altemative asymmetrical 
arrangement; 

[0013] Figure 6 is a view like Figure 3, but of still a further altemative asymmetric 
arrangement. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
[0014] A gasket assembly constructed according to a first presently preferred 
embodiment of the invention is generally indicated at 10 in Figure 1. It includes a 
laminated carrier 12 fabricated of a first carrier layer 14 on a second carrier layer 16. 
The carrier layers 14, 16 are preferably separately formed of metal, although the 
invention contemplates plastics, ceramics, and other suitable materials as being 
appropriate for the carrier layers. The first carrier layer 14 is formed with at least one 
and has shown two openings 18 that correspond to openings 20 formed in a first 
member 22 to be clamped. The second layer 16 is formed of at least one and as 
illustrated two openings 24 which correspond to openings 26 and a second member 
28. The first member 22 may comprise, for example, an intake manifold of an 
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internal combustion engine, and the second member 28 may comprise, for example, a 
cylinder head of the engine to which the intake manifold is mounted, such that the 
respective openings 20,26 communicate across a parting plane or parting faces of the 
members 22,28. The openings 20,26 of the members 22,28 are asymmetrical with 
one another, at least in relation to their sealing surfaces surroimding the openings. 
The gasket assembly 10 is clamped in known manner, such as by bolting, between the 
members 22,28 and serves to seal the joint between the openings 20,26 against the 
leakage of fluid. As explained in greater detail below, the gasket assembly 10 is 
specifically designed to accommodate the asymmetrical relationship between the 
openings 20,26 of the members 22,28 across the joint so as to provide a high integrity 
seal that can accommodate the loading on the gasket imposed by the asymmetrical 
relationship without impairing the integrity of the seal or stressing or breaking the 
carrier. 

[0015] As illustrated best in Figure 2, the individual carrier layers 14,16 are stacked 
upon one another in laminated fashion and are preferably joined in any suitable 
manner, such as by rivets, weldments, adhesives, pull tabs, or the like. The openings 
18,24 formed in the carrier layers 14,16 are aligned concentrically about a common 
axis A. Preferably, the openings 18,24 are of the same size, such that the walls of the 
openings are in axial alignment with one another about the axis A. 
[0016] Radially outward of each opening 18,24 the carrier layers 14,16 are each 
formed with a sealing channel 30,32 which encircle the respective openings 18,24 in 
the carrier layers 14,16: The sealing channels 30,32 are asymmetrical relative to one 
another, such that they only partially overlap one another across an interface 34 
between the carrier layers 14,16. In other words, the sealing channel 30 of one layer 
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14 is not identically configured to the sealing channel 32 of the other layer 16 in both 
shape and orientation, but the channels 30,32 are offset asymmetrically corresponding 
to the asymmetric requirements of the openings of the first and second members 
22,28. Consequently, while the chaimels 30,32 are in open communication with one 
another across the interface 34 in part, radially inner 36,37 and outer 38,39 boundary 
walls of the channels 30,32 are not axially aligned about their respective perimeters, 
such that one is offset radially outwardly or inwardly relative to the other as illustrated 
in Figure 2. In the present embodiment, the sealing channels 30,32 are each circular 
or near circular. The lower sealing channel 32 is radially larger than the upper sealing 
channel 30. In addition, the respective axes of the upper and lower channels 30,32 are 
offset, lending to another degree of asymmetry. Such asymmetry is accounted for by 
the requirements of a given application which, in the present example, calls for 
radially different and offset upper and lower sealing surfaces of the seal assembly. 
[0017] Following the formation of the individual sealing channels 30,32 in their 
respective separate carrier layers 14,16, and following the joining of the layers 14,16 
together, an elastomeric sealing material 42 is molded into the sealing channel 30,32 
to form sealing beads 44,46 on opposite sides of the carrier 12 encircling the 
respective openings 18,24 of the carrier 12 for sealing the associated openings 20,26 
of the first and second members 22,28. As shown best in Figure 2, the sealing 
material 42 forming the opposing sealing beads 44,46 is formed as one molded piece 
and is connected across the sealing channels 30,32 of the individual carrier layers 
14,16. As best shown in Figure 2, the sealing beads 44,46 extend axially outwardly 
from a central body 48 of the sealing material 42 and outwardly of their respective 
channels 30,32 to an outer-most sealing contact surface 50,52 of the sealing beads 
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44,46, respectively. The sealing beads 44, 46 trace the same general path as that of 
their sealing channels 30,32, and thus the sealing beads 44, 46 like the channels 30,32, 
are asymmetrical such that the sealing contact surfaces 50,52 do not align axially with 
one another on opposite sides of the carrier along the full trace of the sealing beads. 
This asymmetric relationship enables the sealing beads 44,46 to accommodate the 
asymmetric openings 20,26 of the first and second members 22,28 and thus are 
formed in accordance with requirements of the asymmetric openings 20,26 of the first 
and second members 22,28. 

[0018] Figure 3 represents a trace of the sealing contact surfaces 50,52 of the 
opposing sealing beads 44,46 fiirther showing the asymmetric relationship of the 
sealing beads 44,46. It will be seen that the lower sealing bead 46 has a greater 
diameter than that of the upper sealing bead 44, and that their axes are offset. The 
particular asymmetric relationship between the sealing bead contact svu-faces 50,52 
will be determined by the particular requirements of a given sealing application based 
on the asymmetric relationship of the mating openings 20,26 of the first and second 
members 22,28 to be sealed. 

[0019] As illustrated in Figure 2, the sealing beads 44,46 each have a profile in cross- 
section that may be the same or different fi-om one another. The particular profile will 
be determined by the requirements of a particular sealing application, with the one 
illustrated being representative of just one possibility. Those skilled in the art will 
appreciate that the asymmetric relationship of the upper and lower sealing beads 
44,46 can be applied equally to sealing beads of whatever cross-sectional 
configuration is required of a particular sealing bead, and whether the profiles are the 
same or different between the sealing beads. 
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[0020] The elastomeric material for the sealing beads 44,46 may be any of a number 
of organic polymeric elastomer materials now used, or in the future developed 
suitable for a particular sealing application for which the gasket 10 will be used. 
Some examples include rubber, NBR, or other elastomers. The invention further 
contemplates the possibility of co-molding two materials if called for by a given 
application, such that one of the sealing beads may be made of a different elastomeric 
material than that of the other sealing bead to support different loading, stress, or 
other conditions, if called for, 

[0021] Figure 4 illustrates the connection of the carrier layers across the sealing 
channel. With the introduction of the sealing channel 30,32 in the carrier layers 
14,16, an inner annular ring 54 of the carrier material 12 is defined radially inwardly 
of the sealing beads, but is connected to the main carrier body 56 through bridging 
portions 58,60 of the carrier layers 14,16 extending through the body 48 of the 
elastomer seal 42. The bridging portions 58,60 are interrupted by open regions 62,64 
(Figure 2) to establish open communication between the sealing channels of the 
carrier layers 14,16 for one piece molding of the seal material 42. 
[0022] Figures 5 and 6 illustrate the traces of asymmetric contact surfaces 150, 152, 
250, 252, respectively opposing sealing bends 144, 146, 244, 246 of two exemplary 
altemative embodiments of the seal assembly 110 and 210, respectively. The sealing 
bead traces of Figure 5 are an example of where the sealing beads 144, 146, 244, 246 
may be of identical size and shape, but whose axes are offset so that there is axial 
misalignment of the sealing beads to compensate for corresponding misalignment in 
the members to be scaled, the traces of Figure 6 illustrate an example where one of 
the traces is circular, while the other trace is non-circular. Of course, those skilled in 
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the art will recognized that a virtual endless number of combinations of asymmetrical 
seal beads are possible, govemed by the requirements of a given application. 
Accordingly, those embodiments described above are only exemplary of numerous 
other asymmetrical bead arrangements, which are contemplated by the present 
invention. 

[0023] It is to be understood that other embodiments of the invention, which 
accomplish the same function, are incorporated herein within the scope of any 
ultimately allowed patent claims. 


